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(54) NICKEL CONCENTRATION MEASURING METHOD OF 
NONELECTROLYTIC NICKEL PLATING SOLUTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable 
accurate measurement in absorptiometry even if 
the number of tums proceeds by using a 
continuous spectrum light source having a 
specific short wavelength of half width and a 
specific long wavelength as a red light source. 
SOLUTION: A continuous spectrum light 
source with a short wavelength of half width of 
600 to 650nm and a long wavelength of 750 to 
800nm is used as a red light source 1 . Letting 
the amount of incident light irradiating a 
nonelectrolytic nickel plating solution 2 from 
the red Hght source 1 be LO and the amount of 
transmission light entering a light receiver 3 be 
LI, it is possible to obtain the nickel 
concentration of an electrolytic plating solution 
2 from the equation; absorbance E=log(l/t) 
(transmittance: t=Ll/LO). By this, it is possible 
to measure with accuracy by eliminating the 
effects of change in shape of an absorbance curve associated with the process of turn 
number. 




CLAIMS 



[Claim(s)] [Claim 1] the nickel concentration of non-electrolyzed nickel-plating liquid — 
the red light source - using ~ an absorptiometry ~ measuring - hitting — as this red light 
source — the short wavelength value of half- value width — 600-650nm and a long wave — 
a long value — 750-800nm it is — the nickel density measurement approach of the non- 
electrolyzed nickel-plating liquid characterized by using the continuous source. 
[Claim 2] a main wave number ~ 690-700nm it is — the nickel density measurement 
approach of non-electrolyzed nickel-plating liquid according to claim 1 of using the red 
light source 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] [Field of the Invention] This invention relates to the nickel density measurement 
approach of the non-electrolyzed nickel-plating liquid by the absorptiometry. 
[0002] [Description of the Prior Art] The nickel ion in plating liquid deposits as a nickel 
metal on a work-piece front face by the catalytic reduction reaction of a work-piece 
metal, and along with it, nickel concentration, reducing-agent concentration, pH, etc, fall 
gradually, and go by non-electrolyzed nickel plating. Therefore, plating liquid is sampled, 
nickel concentration is measured with an absorptiometry, and plating liquid management 
maintained at the value which was always able to define the amount of nickel in plating 
liquid etc. is performed. 

[0003] Nickel density measurement by this absorptiometry is performed using the red 
light source with the wavelength near the absorption wavelength of nickel ion, and the 
red light source which was extracted to the narrow range of 710** lOnm in the 
wavelength field with the filter in many cases is used. However, although the nickel 
concentration measured by this approach was in agreement with actual nickel 
concentration (chemical analysis) at the time of an initial make-up of electrolytic bath, 
when the number of turns (whenever [ use ]) progressed, there was a problem that an 
error became large. The cause is for change of a color tone to arise, when impurities, such 
as phosphorous acid and sodium sulfate, are accumulated if plating liquid ages and goes, 
and for change of a color tone to arise also by change of pH accompanying advance of 
the number of turns. An example of change of the absorbance by the change of the 
number of turns and pH in the case of 710**10nm of wavelength fields is shown in Table 
1 and Table 2 for reference. 
[0004] [0005] 

[Problem(s) to be Solved by the Invention] This invention solves the above-mentioned 
conventional trouble, and it is made in order to offer the nickel density measurement 
approach of the non-electrolyzed nickel-plating liquid which can measure nickel 
concentration correctly with an absorptiometry, although the number of turns progresses. 
[0006] [Means for Solving the Problem] this invention made in order to solve the above- 
mentioned technical problem - the nickel concentration of non-electrolyzed nickel- 
plating liquid ~ the red light source — using — an absorptiometry ~ measuring — hitting — 
as this red light source ~ the short wavelength value of half- value width ~ 600-650nm 
and a long wave - a long value ~ 750-800nm it is ~ it is characterized by using the 
continuous source, in addition, the main wave number - 690-700nm it is ~ things are 
desirable. Thus, this invention is 100-200nm about half- value width to having used the 



red light source extracted to the narrow range whose conventional absorptiometry is the 
main wavelength of **10nm. The point is in the point using the continuous source made 
into the large width of face to say. 

[0007] [Embodiment of the Invention] The gestalt of desirable operation of this invention 
is shown below. Drawi ng 1 is the measurement principle Fig. of an absorptiometry, and 
the non-electrolyzed nickel-plating hquid with which the red light source and 2 were 
sampled for 1, and 3 ai e electric eyes. When the amount of incident light irradiated by 
non-electrolyzed nickel-plating Hquid 2 from the red light source 1 is set to LO and the 
amount of transmitted hghts included in an electric eye 3 is set to LI, it is t=Ll / LO. It is 
called permeability and E="log (1/t) is called absorbance. And since nickel concentration 
is generally in direct proportion to an absorbance E as shown in drawing 2 , it can ask for 
the nickel concentration in non-electrolyzed nickel-plating liquid from an absorbance E, 
[0008] However, although the nickel concentration called for by the chemical analysis is 
fixed as shown in drawing 3 since impurity ion will be accumulated or pH will change if 
the number of turns progresses as described above, the concentration for which it asked 
from the absorbance increases, and a measurement error is produced. As a result of 
considering change of this absorbance, this invention person etc. solved changing like 
drawing 4 , when the number of tums progressed, although nickel concentration had the 
fixed configuration of the extinction curve of non-electrolyzed nickel-plating liquid. 
[0009] Namely, although an extinction curve is the configuration of the continuous line 
of drawing 4 at the time at the time of an initial make-up of electrolytic bath (zero turn), 
it changes to the configuration of the chain line of drawing 4 at the time of 5.07 tums. 
Therefore, by the approach using the red light source of the 710**10nm conventional 
wavelength field, although nickel concentration is fixed, if the number of tums 
progresses, a result from which an absorbance E changes will be brought. 
[0010] on the other hand - this invention - as the red light source 1 ~ the short 
wavelength value of half- value width ~ 600-650nm and a long wave — a long value — 
750-800nm it is — the continuous source is used. This wavelength field is mostly 
equivalent to the half- value width of an extinction curve shown in drawing 4 with a 
broken line. As shown in drawing 4 , the configuration of an extinction curve has the part 
which will increase if the number of tums progresses, and the part which decreases. Since 
the amount LI of transmitted lights included in an electric eye 3 is the integral value of 
the section from the minimum wavelength value of the red light source 1 to the longest 
wave number, if an absorbance is measured using the continuous source covering a large 
wavelength field like this invention, the part which will increase if the number of tums 
progresses, and the part which decreases negate it mutually, and it can obtain an almost 
fixed absorbance. 

[001 1] If the short wavelength value of the half- value width of the red light source 1 
becomes under 600 nm or a long wave number exceeds 800 nm, the sensibility to nickel 
concentration will fall. Moreover, the short wavelength value of the half- value width of 
the red light source 1 will exceed 650 nm, or the effect of the formation of a form status 
change of the extinction curve accompanying advance of the number of tums described 
above as a long wave number is under 750 nm will become large, and the same problem 
as usual will be left. In addition, the main wave number of the red light source 1 is 690- 
700nm. It is the red LED in which carrying out is desirable and it has such an emission 
spectrum in fact. If it uses, the measurement stabilized over the long period of time is 



possible. 

[0012] [Example] They are 5.58g/L about nickel concentration. About the non- 
electrolyzed nickel-plating liquid maintained at constant value, nickel concentration was 
measured by the conventional method which used the with the main wavelength of 
710nm, and a half- value width [ of **10nm ] red light source, and this invention method 
using the with the main wavelength of 695nm, and a half- value width [ of **90nm ] red 
light source. When the number of turns was 0, the measured value by the conventional 
method and the measured value by this invention method were in agreement with 
chemical-analysis 5.6 g/L. However, when the number of turns was set to 5, the measured 
value of the nickel concentration by the conventional method became 6.5 g/L, and the 
error became 16%. On the other hand, the measured value of the nickel concentration by 
this invention method became 5.7 g/L, and errors were few or decreased even to 2%. 
[0013] [Effect of the Invention] As explained above, although the effect of the formation 
of a form status change of the extinction curve accompanying advance of the number of 
turns is lost and the number of turns progresses, according to the nickel density 
measurement approach of this invention, there is an advantage which can measure nickel 
concentration correctly with an absorptiometry by having used the continuous source 
covering a wavelength field large as the red light source for an absorptiometry. 
Moreover, this invention only changes the red light source, and also has an advantage 
easily applicable to the conventional measuring device. Therefore, when performing 
nickel concentration management of non-electrolyzed nickel-plating liquid, effectiveness 
of this invention is large. 

PRIOR ART 



[Description of the Prior Art] The nickel ion in plating liquid deposits as a nickel metal 

on a work-piece front face by the catalytic reduction reaction of a work-piece metal, and 
along with it, nickel concentration, reducing-agent concentration, pH, etc. fall gradually, 
and go by non-electrolyzed nickel plating. Therefore, plating liquid is sampled, nickel 
concentration is measured with an absorptiometry, and plating Uquid management 
maintained at the value which was always able to define the amount of nickel in plating 
liquid etc. is performed. 

[0003] Nickel density measurement by this absorptiometry is performed using the red 
light source with the wavelength near the absorption wavelength of nickel ion, and the 
red light source which was extracted to the narrow range of 710** lOnm in the 
wavelength field with the filter in many cases is used. However, although the nickel 
concentration measured by this approach was in agreement with actual nickel 
concentration (chemical analysis) at the time of an initial make-up of electrolytic bath, 
when the number of turns (whenever [ use ]) progressed, there was a problem that an 
error became large. The cause is for change of a color tone to arise, when impurities, such 
as phosphorous acid and sodium sulfate, are accumulated if plating liquid ages and goes, 
and for change of a color tone to arise also by change of pH accompanying advance of 
the number of turns. An example of change of the absorbance by the change of the 
number of turns and pH in the case of 710**10nm of wavelength fields is shown in Table 
1 and Table 2 for reference. 



[0004] 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the measurement principle Fig. of an absorptiometry. 

[Drawing 2] It is the graph which shows the relation between nickel concentration and an 

absorbance. 

[Drawing 3] It is the graph which shows the relation between the number of turns, and 
the nickel concentration for which it asked from the absorbance. 

[Drawing 4] It is the graph which shows the relation between the number of turns, and an 
extinction curve. 
[Description of Notations] 

1 Red Light Source 

2 Sampled Non-Electrolyzed Nickel-Plating Liquid 

3 Electric Eye 
DRAWINGS 



